50]                       COMPOSED OF RIGID  PARTICLES  IN CONTACT.                        215
But, as far as I can see, such transmission is not possible in a medium composed of uniform grains. If, however, we have comparatively large grains uniformly interspersed, then such transmission becomes possible. If, notwithstanding the large grains, the medium is at maximum density, the large grains will not be free to move without causing further dilatation; and it seems that the medium would transmit distort!onal vibrations, in which the distortions of the two sets of grains are opposite.
Such waves, although the motion would be essentially in the plane of the wave, would cause dilatation, just as waves in a chain cause contraction in the reach of the chain. They would in fact impart elasticity to the medium, exactly as, in the case of a slack chain having its ends fixed but otherwise not subject to forces, any lateral motion imparted to the chain will cause tension, proportional to the energy of disturbance divided by the slackness or free length of chain.
Distortional waves therefore, travelling through dilatant material which does not quite occupy the space in which it is confined when at maximum density, would render the medium uniformly elastic to distortion, but not in the same degree to compression or extension. The tension caused by such waves would depend on the gross energy of motion of the waves, divided by the total dilatation from maximum density consequent on the wave-motion. All such waves, whatever might be their length, would therefore move with the same velocity.
If, when rendered elastic by such waves, the medium were thrown into a state of distortion by some external cause, this would diminish the possible dilatation caused by the waves. Thus work would have to be done on the medium in producing the external distortion, which would be spent in increasing the energy of the waves. For instance, the separation of two bodies in such a medium, which, as already shown, would increase the statical distortion, would increase the energy of the waves and vice versa.
As far as the integrations have been carried for this condition of elasticity, it appears, with a certain arrangement of large and small grains, that the forces between the bodies would be proportional to the product of the volumes divided by the square of the distance; i.e. that the state of stress of the medium may be the same as Maxwell has shown must exist in the ether to account for gravity. We have thus an instance of a medium, transmitting waves similar to heat-waves, and causing force between bodies similar to the forces of gravitation and cohesion, in such a manner as to constitute a conservative system. More than this, by the separation of the two sets of grains, there would result phenomena similar to those resulting from the separation of the two electricities. The observed conducting power of a continuous surface for the grains of a medium, closely resembles the